Molecular cloning, characterization and functional analysis of a novel juvenile-specific cathepsin L of Fasciola gigantica.
Cathepsin L proteases are a major class of endopeptidases expressed at a high level in Fasciola parasites. Several isoforms of cathepsin L were detected and they may perform different functions during the parasite development. In this study, a complete cDNA encoding a cathepsin L protease was cloned from a newly excysted juvenile (NEJ) cDNA library of Fasciola gigantica and named FgCatL1H. It encoded a 326 amino acid preproenzyme which shared 62.8-83.1% and 39.5-42.9% identity to Fasciola spp. and mammalian cathepsins L, respectively. All functionally important residues previously described for cathepsin L were conserved in FgCatL1H. Phylogenetic analysis demonstrated that FgCatL1H belonged to a distinct group, clade 4, with respect to adult and other juvenile Fasciola cathepsin L genes. FgCatL1H expression was detected by RT-PCR, using gene specific primers, in metacercariae and NEJ, and the expression gradually decreased in advanced developmental stages. A recombinant proFgCatL1H (rproFgCatL1H) was expressed in the yeast Pichia pastoris, affinity purified, and found to migrate in SDS-PAGE at approximately 47.6 and 38.3kDa in glycosylated and deglycosylated forms, respectively. The molecular mass of the activated mature rFgCatL1H in glycosylated form was approximately 40.7kDa. Immunoblotting and immunohistochemistry using rabbit antibodies against rproFgCatL1H showed that FgCatL1H was predominantly expressed in epithelial cells of the digestive tract of metacercariae, NEJs and juveniles of F. gigantica. FgCatL1H could cleave the synthetic fluorogenic substrate Z-Phe-Arg-MCA preferentially over Z-Gly-Pro-Arg-MCA at an optimum pH of 6.5. It also showed hydrolytic activity against native substrates, including type I collagen, laminin, and immunoglobulin G (IgG) in vitro, suggesting possible roles in host tissue migration and immune evasion. Therefore, the FgCatL1H is a possible target for vaccine and chemotherapy for controlling F. gigantica infection.